Abstract
Introduction
for all measured EC concentrations to account for possible differences between different
126
TOT protocols [35, 36] . It should be noted that only the absolute EC concentration is 127 affected by this additional uncertainty, whereas the relative fossil and non-fossil 128 contribution is only influenced by the combined uncertainty of the 14 C measurement of EC 129 and the bomb peak correction, which is on average 5% (see below). No EC was detected 130 on blank filters and consequently no blank correction was necessary. Swiss_4S protocol was applied for the EC isolation for the 14 C analysis using a Sunset
134
OC/EC analyzer connected to a gas preparation line as described by [14] . This special analyzer with a thermal treatment in three steps: (1) 375 °C for 150 s in pure oxygen (O2);
140
(2) 475 °C for 180 s in O2; (3) 450 °C for 180 s followed by 180 s at 650 °C in helium.
141
Finally, in step four EC is isolated by the combustion of the remaining carbonaceous 142 material at 760 °C for 150 s in O2. EC recovery is estimated by the ratio ATNt/ATN0, where assigned uncertainty of 10% for the EC yield, which results to a total average uncertainty 156 of 4 %.
157
The evolving CO2 in step 4 was separated from interfering gaseous products, cryo-trapped 
320
As shown in Figure 4 , EC is divided into three major sources: ECBB, ECtraffic and ECcoal.
321
The changes in the source pattern between the warm and cold season are substantial, though 
